INTRODUCTION
According to the World Health Organization (WHO), the global prevalence of diabetes mellitus (DM) in 2014 was 9% among adults older than 18 (1) .
Diabetic foot (DF) ulcers are one of the main complications of these patients' feet. They can be preventable with an appropriate strategy that includes screening, risk classification, and effective prevention and treatment measures (2) .
The risk of ulcers or amputations is raised in diabetics who have the following risk factors (3) :
 Old age or more than 10 years evolution of their DM.  Poor or no glycaemic control (high HbA1c).  A loss of sensation in the distal region of the foot in response to a 10-g Semmes-Weinstein monofilament examination.  Peripheral neuropathy with numbness and loss of protective sensation (LOPS).  Smoking.  Dyslipidaemia and arterial hypertension.  Deformities or hyperkeratosis of the foot.  Heloma or pre-ulcerative wound.  Peripheral vascular disease (PVD).  History of ulceration or amputation in the foot.  Amputation.  Inadequate footwear.  Visual deterioration (advanced retinopathy).  Reduced joint mobility.  Diabetic nephropathy or renal failure (especially dialysis patients).  Low socioeconomic level, alcoholism, social isolation, or poor foot hygiene.
There thus exist predisposing factors such as diabetic neuropathy associated with macro-and micro-angiopathy that give rise to a vulnerable foot of high risk, triggering factors such as mechanical trauma leading to an ulcer or necrosis, and aggravating factors which will determine the prognosis of the extremity and include infection that causes extensive tissue damage, ischaemia that delays healing, and neuropathy that prevents identification of the lesion and the precipitating factor (4) .
Infrared thermography (IRT) is a technique which, by capturing the radiation in the infrared of the electromagnetic spectrum, allows the temperature or the radiated heat to be measured at a distance from a body, without needing physical contact with that body (5) . It is a safe, non-invasive, and low-cost technique that allows rapid registration of the energy radiated from the body without contact with the patient (6) .
Blood flow is the main mechanism of heat transfer in the human body. The said heat surrounds the blood flowing in arteriovenous paths, and emanates from the surface of the skin (7) . Temperature gradients in regions affected with vascular disorders are shown up by IRT, indicating abnormal blood flow. The temperature contrast in affected regions is approximately 0.7 to 1.0°C above normal regions due to slow circulation of the blood (8) . Some publications have also suggested that variations in skin temperature of 2.2°C could be useful in monitoring the skin (9) .
To obtain more precise knowledge of the appropriate tests to carry out, health professionals should review the standard recommendations for complete foot examinations (10) .
MATERIAL AND METHODS
A descriptive, cross-sectional, and observational study was proposed (11) . The sample consisted of 479 subjects corresponding to two groupscases (subjects with diabetes) and control (subjects without diabetes). The cases group comprised 277 subjects, mean age 63.41 years, 138 men (49.8%) and 139 women (50.2%). The control group comprised 202 subjects, mean age 61.92 years, 99 men (49%) and 103 women (51%).
The case group included all patients with an accurate diagnosis of diabetes mellitus according to the criteria for diagnosis of diabetes of the American Diabetes Association (ADA) (10) . The inclusion criteria were: to be diagnosed with diabetes mellitus, and to accept participation by signing the appropriate informed consent. The exclusion criteria were: fracture or recent surgery involving the lower limb, sensoryperceptive limitations that would prevent response to the evaluation or could interfere in the follow-up, gestational diabetes, and/or plantar hyperhidrosis.
The control group comprised subjects without diagnosed diabetes mellitus, residents of the Autonomous Community of Extremadura, of both sexes, who agreed to participate in the study by signing the appropriate informed consent. The exclusion criteria were: fracture or recent surgery involving the lower limb, sensory-perceptive limitations that would prevent response to the evaluation or could interfere in the follow-up, not agreeing to participate in the study, and/or plantar hyperhidrosis.
The data collection was carried out in the facilities of the Podiatric Clinic of the University of Extremadura in Plasencia (Cáceres, Spain) and in various health centres belonging to the Extremadura Health Service of the Regional Department (Consejería) of Health and Social Policies. The mean temperature in the room the tests were carried out in was 22.63 ± 2.28 °C, and the relative humidity was 33.50 ± 8.10 % (12) .
The diagnosis of diabetes was confirmed by evaluating the levels of glucose and glycosylated haemoglobin in the last blood test (13) . An interview was conducted with all the subjects of the study, and a routine physical examination was carried out. To minimize inter-and intra-explorer bias, all interventions were carried out by two qualified and trained clinicians (14) .
The variables used were grouped into seven sections: anthropometric data (age, weight, height, BMI, and waist circumference); vital signs (body temperature, systolic blood pressure, diastolic blood pressure, pulse, and oxygen saturation); diagnosis and evolution of DM (years of diagnosis, basal glycaemia, HbA1c, total cholesterol, and HDL and LDL cholesterol); risk factors (arteriosclerosis, hypertension, ischaemic heart disease, obesity, and consumption of tobacco and alcohol); physical activity related (sedentary lifestyle, walking, and running or similar); neuropathy related (Semmes-Weinstein monofilament, 128 Hz tuning fork, and patellar and Achilles reflexes); and vasculopathy related (popliteal, posterior tibial, and pedal pulses, inspection of the skin, and assessments of capillary refill, pain when walking, and pain at rest).
The researchers informed the subjects of the study about its origin and purpose, use of the data, and, in general, about all aspects that might influence their participation. The investigation was based on effective fulfilment of the principles of ethics, including the signing of informed consent prior to conducting the study, and taking into account all aspects established in this regard and the favourable report of the Bioethics and Biosecurity Commission of the University of Extremadura, following the principles established in the Helsinki Declaration of the World Medical Association.
Statistical analyses were performed using the IBM SPSS Statistics 22 statistical package. For the descriptive analysis, the number of patients (N), mean value, standard deviation (SD), minimum, maximum, and 25th, 50th, and 75th percentiles were calculated. A t-test for independent samples was applied to compare independent samples when the values of the variables met the criteria for parametric statistics. All decisions were made at a 95% confidence level.
RESULTS
In comparing the anthropometric data and vital sign parameters of the diabetes group with those of the control group, we found the following significant differences (p<0.050): greater weight (p=0.048), BMI (p=0.042), waist circumference (p<0.001), systolic blood pressure (p=0.003), diastolic blood pressure (p=0.015), and pulse (p<0.001) in the diabetic group than in the control group (Table 1) . Breaking down the anthropometric data of the diabetes group into its subgroups, we found the following significant differences (p<0.050): greater age of the neuropathy, vasculopathy, and neurovasculopathy subgroups than the no pathology subgroup (p<0.001); although the body temperature is similar in all subgroups, that of the neurovascular subgroup is significantly greater than that of the no pathology subgroup (p=0.048); the BMI is greater in the neuropathy, vasculopathy, and neurovasculopathy subgroups than in the no pathology subgroup and the non-diabetics control group (p<0.001); and the waist circumference is greater in all the diabetes subgroups than in the non-diabetics control group (p<0.001) ( Table 2) . For the descriptive statistics of the diagnosis and evolution of DM, on the date of collection of the information, there was a mean 16.89 years of evolution of the pathology, with a mean basal glycaemia of 138.96 mg/dL, 12.96 mg/dL above the value established as pathological (≥126-130 mg/dL). The glycosylated haemoglobin was 7.32%, greater by a value of 0.82% than the criterion established for a diagnosis of DM (≥6.5%). The complete lipid profile met the criteria of normality: 166.61 mg/dL total cholesterol (<200 mg/dL), 52.38 mg/dL HDL cholesterol (>50 mg/dL), and 92.78 mg/dL LDL cholesterol (<100 mg/dL) ( Table 3) .
The values therefore follow an acceptable behaviour in accordance with the criteria of normality of the said parameters of the American Diabetes Association. Comparing risk factors between the control (non-diabetic) group and the disaggregated categories of the diabetes group, we found the following significant differences (p<0.050): greater index of tobacco use in the no pathology subgroup compared to the non-diabetics control group (p=0.048); greater presence of cholesterol and HBP risk factors in the vasculopathy and neurovasculopathy subgroups than in the no pathology subgroup and non-diabetics control group (p<0.001); greater prevalence of ischaemic heart disease in the neurovasculopathy subgroup than the non-diabetic control group (p<0.001); and greater prevalence of obesity in all the diabetes subgroups than in the non-diabetics control group (p<0.001) ( Table 4 ). 
DISCUSSION
From the statistical study of the variables, one can affirm that the relationship between the different risk factors associated with the appearance of the diabetic foot was found to be significant. The first results on risk factors in the anthropometric data are clear in three specific variablesweight, BMI, and waist circumference.
The DM patients had notably greater values of weight (p=0.048), BMI (p=0.042), and waist circumference (p<0.001) than those of the control group. There also stands out the differences in the systolic (p=0.003) and diastolic (p=0.015) blood pressure data which were also lower in the control group.
The relevance of these data is supported by various studies that have associated cardiovascular risk factors such as overweight or obesity and arterial hypertension in diabetic patients with the development of diabetic neuropathy and the diabetic foot (15) .
In a study of 1172 DM-1 patients with no complications, Tesfaye recorded 276 to have developed some neuropathy during a seven-year follow-up evaluation. The cumulative incidence of neuropathy was related to the glycosylated haemoglobin value and the duration of the diabetes, but, after adjusting for these factors, the authors found that greater body mass index, hypertension, and smoking were significantly related to the accumulated incidence of neuropathy (15) .
In the Tesfaye study, higher levels of total lipoproteins, cholesterol, and low density triglycerides were also considered to be risk factors (15) . But in the present study, the complete lipid profile met the criteria for normality with 166.61 mg/dL total cholesterol (<200 mg/dL), 52.38 mg/dL HDL cholesterol (>50 mg/dL), 92.78 mg/dL LDL cholesterol (<100 mg/dL), and 7.32% glycosylated haemoglobin (≥6.5%).
Nevertheless, these data have to be interpreted from a sample perspective. In particular, while the present study included patients with both types of diabetes (DM-1 and DM-2), that of Tesfaye only included patients of Type 1. There could have been differences regarding the number of DM-2 patients who might have developed the pathology, with their risk factors influencing that development to a greater extent.
Other differences in the Tesfaye study are the 1172 sample size, the 7-year follow-up, the evaluation method, and the non-differentiation by sex.
This last factor is especially pertinent because the assumption of the influence of sex on the development of foot ulcers has been somewhat controversial. Some studies have established the male sex as itself being a risk factor. On the one hand, men are more prone to having some of the key independent predictors, such as a greater prevalence of peripheral neuropathy (16, 17) , and smoking and cardiovascular risk factors (18, 19) . And on the other, research has shown that men are almost twice as likely as women to have sensory neuropathy, the commonest type of neuropathy associated with diabetic foot ulceration, and they have nerve conduction abnormalities that are more serious (16, 20) . This is in contrast with recent studies which have established a greater prevalence of diabetic peripheral neuropathy in women (21, 22) . In our study, the sample of diabetic patients was 49.8% men and 50.2% women, but sex was not taken into account as an intervening variable.
Advanced age and longer than 10 years of evolution of DM are also important risk factors with respect to the development of complications associated with DM, such as the diabetic foot. In the present study, the mean age of patients with DM depended on the pathology or lack of pathology with which they were associated.
The mean age of the group with DM but no other associated pathology was 54.96 ± 18.70, and they represented more than 50% of the sample with DM. They were the youngest subgroup, younger even than the control group. The mean age of the subgroup of DM patients with neuropathy (8% of the sample) was 67.97 ± 11.20. The mean age of the subgroup with vasculopathy (11% of the sample) was 69.33 ± 9.86, and the subgroup with neurovascular complications (representing almost 30% of the sample) was the oldest with a mean age of 74.01 ± 11.84 years.
The data on age and the possible complications associated with DM are coherent with the findings of other studies. Rahman (23) examined how the prevalence in DM-2 patients of various microvascular complications was related to anthropomorphic factors, identifying the clinical and biochemical characteristics linked to those complications. The results showed that the risk factor for developing any form of microvascular complication was advanced age, with the age of those with diabetic neuropathy being greater (63.3 ± 13.1 years), a figure just 4 years away from that observed in the present study. Age as a risk factor for diabetic complications had already been confirmed by previous work (24) . The mean age of our control group was 61.92 ± 12.76.
With respect to BMI, it is important to note that, although as mentioned above, the BMI of the group with DM was greater overall than that of the controls, there were notable differences among the DM subgroups.
The lowest BMI (even including the controls) was that of DM patients with no associated pathology -27.66 ± 4.96. This was followed closely (by less than half a unit) by the control group with 28.03 ± 3.88. This may just have been a reflection of the age difference between the two since the no pathology subgroup had the lowest mean age of all. The surprising thing is that the situation is inverted for the waist circumference data, this being 94.73 ± 11.40 for the control group and 97.55 ± 14.45 for the DM with no pathology subgroup.
All the rest of the groups had a greater BMI correlated with greater waist circumference compared to the control group. But to what extent this may be a predictor of complications or of the diabetic foot is unclear. Different studies have specifically linked high values of BMI and waist circumference to DM-2 (25) (26) (27) , but some researchers give more value to one measurement over the other. Flegal for example, argues for the use of waist circumference as a measure of obesity to predict risk to health. Among the arguments given are: that waist circumference has shown itself to be a good or even better predictor than BMI of metabolic syndrome, diabetes, cardiovascular disease, and all-cause mortality; that it provides information about health risk in addition to that provided by the BMI; and that it is conceptually easy to measure, although it requires some training and standardization (28) .
Others, however, have noted that replacing BMI by waist circumference as an indicator of the risk of cardiovascular disease and diabetes may be an over simplification (29) . Some of the counterarguments are: that waist circumference is strongly correlated with BMI (30) .
That it does not differentiate between subcutaneous fat and visceral fat; that it remains to be demonstrated that there is a consistent association between waist circumference and visceral fat after adjusting for age and BMI; and that the distribution of body fat is different in the strata of race, sex, and age.
CONCLUSIONS
One can conclude by stating that the study of the different risk factors is key to the diagnosis of the foot at risk. It can be clearly established that age is a determining factor, since advanced ages correspond to greater BMI and waist circumference. Together with the analysis by infrared thermography in the evaluation of the foot at risk, a risk factor study is useful for the diagnosis and prevention of compromised areas of the foot, thus avoiding the evident triggering of the damage typical of a diabetic foot. In these patients, prevention is essential to improve their quality of life, while at the same time reducing the health service costs inherent in the expensive treatments of the complications of a diabetic foot.
